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INUT-LIP SWEEP ON THE INTERNAL-FLCW CHARACTERISTICS OF 

AS~IFTICALAIR INLET WITH 

AN IRIFT-LIP STAGGER OF 30' 

By Chsrles D. Trescot, Jr. 

SLMMARY 

. 

An investigation has been conducted in the Langley transonic blow- 
down tunnel to study the effects of inlet-lip sweep angle on the internal- 
flow chsracteristics of a semielliptical scoop-type inlet with an tilet- 
lip stagger of 30'. The +let sweep angle was varied from 45O sweepfor- 
ward to 45O sweepback in increments of 13O. Tests were made at Mach num- 
bers of 1.0, 1.2, and 1.4 through a mass-flow ratio range of about 0.4 
to 0.9 at an angle of attack of O". 

, 

The test results indicate that the average total-pressure recovery 
and flow distortions of the sweptforward inlets were superior to those 
of the sweptback inlets at sll test conditions. Increases in inlet sweep- 
forward sngle produced improvements in both pressure recovery snd flow 
distortions at the high mass-flow ratios when compsred with an unswept 
inlet whereas increases in inlet sweepback always produced adverse effects 
on the pressure recovery and flow distortions. The advantages of the 
sweptforward inlets were attributed lsrgely to a natural bypassing of 
the fuselage boundary layer. A simple slot cut in the lips of the 45O 
sweptback inlet improved the pressure recovery and flow distortions of 
this inlet equally as well as a boundary-layer diverter of the same 
height. 

INTRODUCTION 

Normal-shock pressure recovery has been obtained in some Instances 
(ref. 1) for round-lip fuselage scoop-type inlets at Mach numbers to 1.4 
without benefit.of boundary-layer-control devices. As described in ref- 
erence 1, a natural bypassing action of the boundsry layer permitted 
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attainment of these high values of pressure recove7Q on an unswept inlet 
with 30' of lip stagger, even though a thfckened or separated boundary 
layer existed ahead of the inlet because of the inlet terminal shock. 
On the other hand, sn inlet having a Up stagger of 30°, but sweptback 
45O, apparently did not bypass significant quantities of boundary layer 
with the result that the internal performance of this inlet was lower 
than that of the unswept inlet. Consequently, a program of investiga- 
tion to study the effect of inlet-lip stagger and sweep on the natural 
by-passing phenomena was undertaken.. Results of tests of an unswept semi- 
elliptical inlet with lip stagger varying from 0' to 60° (ref. 2) show 
that the optimum stagger angle for maximum boundsry-layer bypassing and 
maximum total-pressure recovery of an unswept inlet was of the order 
of 300. 

This paper presents the results of an investigation to determine 
the effect of inlet sweep on boundary-layer bypassing. For this investi- 
gation, the inlet sweep was vsried from 45' sweepforward to 45O sweepback 
in increments of 15O. Based upon the results of reference 2, an Wet- 
lip stagger of 30° was used throughout the investigation. The tests were 
made in the Langley transonic blowdown tunnel at Mach numbers of 1.0, 1.2, 
and 1.4 through a mass-flow-ratio range of about-O.4 to 0.9 at an angle 
of attack of O". 
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't,i,max - 't,i,min 

h,i 
total distortion psrameter, defined as the ratio 
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mass-flow ratio, defined as ratio of total inlet 
mass flow to mass flow through a free-stream 
tube with area equal to that of minFmum pro- 
jected frontal area of inlet (0.556 sq in.) 

rate of msss flow 

Mach nzznber 

velocity 

diameter 

duct area 

mass density, slugs/cu f-t 
. 

inlet sweep angle; positive when sweptback snd 
negative when sweptforward 

inlet 

free stream 

maximum 

minimum 

MODEL 

A photograph of the model is presented in figure 1 and a sketch of 
the model is shown in figure 2. The model, comparable to that employed 
for the stagger investigation (ref. 2), consisted of a semielliptical 
scoop-type inlet (see table I) mounted on a body of revolution. The nose 
of the body was 4.67 inches long and was formed by rotating NACA l-series 
nose-inlet coordinates about the center line with a radius of 1 inch at 
the maximum diameter. (See table I.) Behind fuselage station 4.67, the 
body was cylindrical. The inlet was syrmnetrical about the vertical center 
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line and the ratio of maximum height-o maximum width was 1.5. The inlet 
lips were appr0ximateJ.y semiel.lipticaJ in shape and haA a length-to- 
thiclmess ratio of 2.0. The ratio of the minimum projected frontal area 
of the inlet to the maximum frontal area of the fuselage alone was 0.177. 

During the course of the investigation, the inlet sweep angle was 
varied from 45' sweepforward to 45O sweepback in increments of 15'. The 
center ltie of the Inlet in the vertical plane always intersected the 
fuselage at station 5.85 irrespective of inlet sweep angle. (See fig. 2.) 
A lip stagger of 30° was incorporated for all configurations. 

The area distribution of the titernal ducting (exclusive of instru- 
mentation) is shown in figure 3. From the inlet plane back to the inlet 
measuring station, the duct area was constant. Behind this station, the 
side wells diverged at a rate equivalent to that of a 6O conical diffuser 
and faired Fnto a rectangular duct at station l3.2=--The inlet mass-flow 
ratio was measured at a rectangular-shaped venturi located at fuselage 
station 14.62 and was controlled by varying the area at the exit of the 
duct. 

APPARATIE ANDMETHODS 

. 
Pressure Measurements 

The pressure instrumentation at the inlet and venturi measuring 
station is shown in figure 2. The inlet measuring station instrumenta- 
tion included 20 total-pressure tubes and 1 static-pressure tube loca- 
ted at station 8.00 and 1 surface orifice located at fuselage station 7.80. 
The venturi measuring station instrumentation included 25 total-pressure 
tubes, 2 static-pressure tubes, and 1 surface orifice. Static-pressure 
orifices were distributed along the vertfcal center line of the fuselage 
and extended from station 1.00 on the nose to the inlet measuring station. 

Flow Study 

Schlieren photographs and oil-flow studies were used to aid in the 
study of the nature of the flow ahead of the inlet measuring station. 
The patterns made by the oil droplets, which were placed in and around 
the inlet, were photographed after each run. The photographs of the 
oil-flow traces indicated the direction of the flow within the boundary 
layer. 
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. 
Tests 

The tests were conducted in the Langley transonic blowdown tunnel 
at Mach numbers of 1.0, 1.2, and 1.4 through a mass-flow-ratio range of 
about 0.4 to 0.9 at an angle of attack of O". The tunnel stagnation 
pressure was held constant at either 53 pounds per square inch absolute 
or 60 pounds per squsre 

6 
inch absolut 

& 
tith a resulting Reynolds number 

range of about 2.9 x 10 to 3.3 x 10 based on the body diameter of 
2 inches. An encircling roughness band was put on the nose to tisure 
that the boundary-layer flow reaching the Wet would be turbulent. 
This band extended from fuselage station 0.5 inch to 0.75 inch and con- 
sisted of 0.003- to 0.003-inch-diameter grains of csrborundum on a thin 
layer of shellac. The estimated accuracy of the test data is as follows: 

pt,i - pm . . . . . . . . . . . . . . . . . . . . . . . . . . . kO.005 
pt,oo - PC0 

& i 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +0.01 
%,a 

s Wi - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f0.02 
WC0 

RESULTS AND DISCUSSION 

Flow Over the Nose 

. 

The static-pressure distributions (fig. 4) tidzLcate that local Mach 
numbers greater than free-stream values existed over the fuselage nose 
for every test condition. For example, local Mach numbers of about 1.15 
and 1.48 were indicated for free-stream Mach numbers of 1.0 and 1.4, 
respectively. The swersonic flow ahead of the Fnlet terminated Fn a 
shock wave for all test conditions as Fndicated by the abrupt compres- 
sion ahead of the inlets. For free-stream Mach numbers of about 1.2 and 
above, schlieren photographs of the flow about the various inlets (fig. 5) 
showed that the inlet compression was in the form of a h-type shock rather 
than the normal shock that occurred at the highest mass-flow ratio at 
M = 1.0. At this Mach number, a tendency towards the formation of a 
h-type shock also occurred as the mass-flow ratio was decreased. Inas- 
much as a transition strip was located well forwsrd on the fuselage nose 
to assure a turbulent boundary layer, a h-type shock formation must be 
associated with turbulent separation, as pointed out in reference 3. 
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The initial static-pressure rise ahead of the wet:indicates the posi- 
tion of the front leg of the h-shock. It can be seen in figure'4 that 
the inlet shock moves re 
45O 

txrwaxd as the inlet sweep angle is varied from 
sweepforward to 45O sweepback. It also a$pesrsthat the compression 

of the flow entering the inlet which is needed to satisfy the inlet mass- 
flow requirements is.accomplished ahead of the inlet-lipYfuselage juncture 
in the case of the sweptforward inlets but persists intothe inlet for 
the sweptback inlet configurations. 

Total-Pressure Recovery at Inlet 

The average total-pressure recovery for the several swe tforward 
and sweptback inlet configurations is presented infigures B (a) ad b), 
respectively, as a function of inlet mass-flow ratio for the test Mach 
number range. 

Sweptforward inlets.- The total-pressure recoveries for all swe t- 
forward configurations approached 1.0 at the lower-mass-flow ratios $ or 
a Mach number of 1.0, the values decreasing slightly with increasing mass- 
flow ratio. Increases Fn test Mach number resulted in lower totsl- 
pressure recoveries as a result of shock and shock-boundary-layer inter- 
action effects, as will be discussed later. It is .interesting to note; 
however, that the highest recovery obtained at a Mach number of 1.4 was 

only about 1 percent-lower than that across a normal shock (& = 0.96); 

thus, losses resulting from shock-boundary-layer interaction effects 
were not large for this case. 

Increases in tilet sweep sngle from O" to -45' had a negligible 
effect on the average recovery at Mach numbers oFl.0 and 1.2 for the 
full range of test mass-flow ratio. The lsrgest differences were obtained 
at a Mach number of 1.4 for a mass-flow ratio of0.9. Here, the 15O aud 
3o" sweptforward inlets had recoveries about 2 to 3 percent greater than 
that for the unswept inlet. Although the differences in total-pressure 
recovery between the various configurations are not large, the aerodynamics 
of the flow processes are very different and will be discussed briefly. 

Schlieren photographs of the flow about the various inlets (fig. 5) 
show that, in every case, separation existed ahead of the inlet at Mach 
nuri&ers above about 1.2. The fact that no etience of flow separation 
was obtained at the Wet measuring station (figs. 7(a) to 7(d)) indi- 
cates that a boundsry-layer-bypassing action similar to that discussed 
in references 1 and 2 occurred for all configurations. These references 
point out that, when the inlet terminal shock is located at some dis- 
tance ahead of the inlet, thickened or separated boundsry layer can bleed 
around the inlet lips provid WWt pressure differential exists 
between the internal and external flow. Some boundary-laJrer-bypassing 

. 
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action is shown to have occurred for all inlets by the oil-flow photo- 
graphs of figure 8. These photographs show that in every case some of 
the flow next to the fuselage surface actually entered the inlet, then 
reversed direction, and escaped around the inlet lips. 

Examination of the inlet -act-pressure-ratio contours of fig- 
ures 7(a) to 7(d) will show a marked improvement in total pressure imne- 
diately adjacent to the fuselage surface as the inlet sweep angle was 
increased from O" to -45O. This increase in local recovery was the origin 
of the 2- to 5-percent increase in aversge total-pressure recovery at a 
Mach number of 1.4 shown for the -15O and -50° inlets in figure 6(a). 
It is believed that an increasing smount of flow by-passing with increasing 
sweep forward was responsible for the improved local pressure recovery. 
These increases in the amount of bypassed flow for the present configura- 
tion are attributed largely to the shock location rather than to dif- 
ferences in pressure differential inasmuch as the static pressures for 
all inlets were nearly the same at comparable values of mass-flow ratio. 
Measurements of the shock location from the schlieren photographs 
(fig. 5) and the static-pressure distributions over the nose (fig. 4(b)) 
show a definite increase in distance between the most forward leg of the 
shock and the inlet-lip-fuselage juncture station with an increase in 
forward sweep. The oil-flow traces, of course, do not indicate the quan- 
tities of flow being bypassed sround the inlets, but close examination 
of figures 8(a) snd 8(b) will show that the number and intensity of the 
traces moving around the inlets definitely increased with increasing 
forward sweep. 

Although this bypassing action continued to increase up to the maxi- 
mum sweep angle of the present tests, the average total-pressure recovery 
of the 45O sweptforward inlet was slightly lower than that for the -15O 
and -PO inlets. The small decrease in recovery shown in figure 6(a) 
for the 45O sweptforward inlet is believed to result from a change in 
inlet shock formation. At a Mach number of 1.4, schlieren photographs 
(fig. 5(a)) show that a secondary shock, probably resulting from an 
overexpansion of flow around the inlet lip, occurred in the outboard 
end of the inlet for mass-flow ratios of 0.69 and above. The interaction 
of this shock with the main inlet shock generated a vortex that entered 
the inlet and produced the two plateaus of equal impact-pressure ratio 
shown by the contours in figure 7(a). 

Sweptback inlets.- As was the case for the sweptforward inlets, 
the total-pressure recovery of the sweptback inlets decreased with 
increases in test Mach number (fig. 6(b)). Unlike the sweptforwsrd 
inlets, however, increases in inlet sweepback angle from O" to 45O 
effected appreciable decreases in the average total-pressure recovery 
at all test Mach numbers. In addition, reductions in mass-flow ratio 
generally produced a decrease in the average total-pressure recovery 
for the sweptback inlets. 
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Examination of the impact-pressure-ratio contours (figs. 7(e) to . 
7(g)) shows that, although the msximum meaaured values of total pressure 
approach the stream value in the outboard end of the inlets, a region of 
total-pressure loss which becomes more extensive with increases In inlet 
sweep angle occurs in the inboard section of the inlets. The sweptforward 
inlets had, by comparison, much higher values of total pressure-in the 
inboard section of the inlet for comparable forward-sweep angles. It 
seems obvious then that the boundsry-layer-bypassing action, indicated 
previously to be the cause of-the relative high pressure near the fuse- 
lage surface of the sweptforward inlet, must have been of very small 
magnitude in the case of the sweptback inlets. The oil-flow studies 
(figs. 8(c) and 8(d)) show that the bypassing action which did occur for 
the sweptback inlets at a Mach number of 1.4 was limited largely to the 
staggered or resrward lip and that the flow spillage at the fuselage 
surface decreased with increasing sweep angle. The reasons for the 
reduced spillage will be fairly evident from an examination of the s&lie-- 
ren photographs and the fuselage-nose pressure distributions (figs. 5(d) 
end (e) and fig. 4(b), respectively). The inlet terminal shock was very 
close to the most forward lip for all test conditions and was actually 
inside the forward lip of the 45’ inlet at the highestmass-flow ratio; 
spillage required for pszticular values of inlet mass-flow ratio apparently 
occurred at the outboard portion of the inlet. Consequently, the distance 
available to bypass the boundary layer ahead of the inlet was very small. 
Furthermore, because the subsonic compression required to meet the Wet . 
conditions was not complete for some distance downstream of the most rear- 
ward section of the inlet (figs. 4(a) and 4(b)), the pressure differential 
available for pumping or bypassing the boundary layer outside the inlet . 
was low and decreased with increasing sweep angle.-. - 

A summary is presented in figure 9 of.the.maxQnnn values of average 
total-pressure recovery obtained for the various combinations of inlet- 
lip sweep and stagger tested Fn the present investigation and in that of 
reference 2. The figure is a three-dimensional plot and presents results 
obtained at a mass-flow ratio of 0.6 at a Mach number of 1.4. 

Flow Distortions at Inlet 

The flow distortions for the several SWe&3t~Omd md sweptback 
inlets are presented in figure 10 as a function of inlet mass-flow ratio 
for the test Mach number range. In general, the flow distortions decrease 
with reductions in mass-flow ratio at all test Mach numbers for both the 
sweptforward and sweptback inlets. 

The sweptforward inlets had distortion values about equal to those 
of the unswept inlet. The maximum values of total distortion for the 
sweptforwsrd inlets varied from 9.0 percent to 14 percent for maximum 
flow rates at Mach numbers of 1.0 and 1.4, respectively. As might be 

. 
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expected,,the lowest values of flow distortion and the highest pressure 
recoveries were obtatied at the same values of mass-flow ratio. The 
sweptback inlets by comparison had much higher values of distortion as 
might also be expected from the pressure-recovery results. The maximum 
values of total distortion for these occurred for the 45O sweptback i&et 
and varied from 24 percent to 45 percent at Mach numbers of 1.0 and 1.4, 
respectively. (See fig. 10.) 

Boundary-Layer Control 

The unswept and sweptforward inlets had relatively high pressure 
recovery and low flow distortions largely because of natural bypassing 
of separated boundsxy layer. The sweptback inlets did not bypass signif-: 
icsnt quantities of boundary layer with resultant low recovery snd high 
flow distortions. Inasmuch as the total-pressure recovery in the out- 
board sections of the sweptback inlets were generaJAy higher than normal- 
shock recovery, several attempts were made to improve the boundary-layer- 
bypassing characteristics of these inlets. Four arbitrszy rtmdifications 
were made to the 45O sweptback inlet, which had the poorest performance 
of all inlets tested. The modifications included a semiswept inlet, a 
slotted semiswept inlet, a slotted 45O sweptback inlet, and a 45O swept- 
back inlet with a conventional boundary-layer diverter. 

The first modification consisted of cuttFng off and, hence, unsweepFng 
the inboard section of the inlet (fig. XI.(a)) with the aim that the high 
outboard recoveries of the sweptback inlet would be retained while the 
bypassing action of the inboard sections would approach that of the 
unswept inlet. This modification (designated a semiswept inlet) did 
increase the bypassing at a Mach number of 1.4 (compare figs. 8(c) and 
(d) with fig. 12(a)) and produced small increases in pressure recovery; 
the raaximwn increase (O.O33pt,,) occurred at the low flow rates. (See 
fig. 13.) Lszge reductions in flow distortions, however, occurred 
throughout the mass-flow range. 

The second modification was made to this semiswept inlet by cutting 
slots in both forward and rearward lips to sllow some of the trapped 
boundary layer to escape. The slots, cut at the fuselage surface, were 
about 0.1 inch high and extended from the leading edge of each lip to 
the most remward outboard section of the inlet. As shown in figures 12(a) 
aud 12(b), the slot increased the bypassing with the result that the pres- 
suTe recovery of the slotted semiswept inlet was 2 to 6 percent p t,= 
higher than that of the semiswept ir+et at the high and low mass-flow 
ratios, respectively. (See fig. 13.) The maxirmrm value of flow dis- 
tortion, considerably lower than that of the semiswept inlet, was about 
equal to the maximum value obtained with the unswept inlet. 
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The third modifi~cation consisted of cutting a slot in each lip of 
the 45' sweptback inlet at-the fusel5ge.surface. A5 in the ca.se of the 
slotted semiswept inlet, the slots were about 0.1 inch high and extended 
from the leading edge of each lip to the most remward outboard section 
of the Fnlet; the slot length was necessmily longer for the fully swept 
inlet; The slots apparently bypassed large quantities of boundary layer 
(fig. 12(c)) with the result that the pressure recovery was appreciably 
higher than that of the 45O sweptback inlet without slots, the increases 
varying from 4 percent p+ at the high flow rate5 to 7 percent pt,= 
at the low flow rates. (See fig. 13.) The pressure recovery obtained 
with the slotted 43Q-sweptback inlet was near the maximum obtained with 
the sweptforward inlets. V5.riations in mass-flow ratio had only small 
effects on the average total-pressure recovery. The maximum values of 
the total distortions decreased.froin 45 percent for the 45' sweptback 
inlet to about 18 percent for the slotted 45O sweptback inlet. (See 
fig. 13.) 

The fourth and final modification consisted of .tistaUing a con- 
ventional bound5zy-layer diverter on the 45O sweptback inlet. (See 
fig. U.(b).) The leading edge of the splitter plate v cut off flush 
with the inlet lips andwas 0.1 inch high. As shown in figure 13, the 
pressure recovery of this configuration. and the slotted 45O sweptback 
Fnlet-were about the same (0.94pt,, ) at the high flow rates and the pres- 
sure recovery of the slotted-k3O sweptback inlet was higher at-mass-flow 
ratios of 0.7 and below. The flow distortions of the inlet with a 
boundary-layer diverter are slightly higher than those ofthe slotted 
45O sweptback inlet throughout the mass-flow-ratio range. 

Inlet Performance 

The results of the present investigation indicate that, from the 
standpoint of both inlet pressure recovery and flow distortion, the 
slotted semiswept inlet-and the sweptformxd inlets are superior to the 
other configurations tested. The optinnun mass-flow ratio (highest pree- 
sure recovery aud lowest flow distortion), however, appe5zs to be some- 
what lower for the slotted semiswept inletthan for the sweptforward 
inleta. In order to compare the overall Berformance of one inlet with 
another, the external drag as well 5,s both pressure recovery and flow 
distortions must be considered. The external drag of &z1 inlet operatfng 
at low flow rates would be greater than that of a similar in&t operating 
at a higher flow rate largely because of &z1 increase in spillage drag. 
The overall optimm mass-flow ratio, therefore, would probably be higher 
than the mass-flow ratio indicated by consideration of the pressure 
recovery and flow distortions alone. 

c 
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SU4MARYOFRXSULTS 

An investigation has been made in the Langley transonic blowdown 
tunnel to study the effects of inlet-lip sweep angle on the Wt,ernal flow 
characteristics of a semielliptical scoop-type inlet with 30° of lip 
stagger. The inlet sweep angle was varied from 45O sweepforward to 45O . 
sweepback in increments of 15O. Tests were made at Mach numbers of 1.0, 
1.2, and 1.4 through a mass-flow-ratio range of 0.4 to 0.9 at an angle 
of attack of O". The more important results are summar ized as follows: 

1. The average total-pressure recovery and flow distortions of the 
sweptforward inlets were superior to those of the sweptback inlets at 
all test condltions. The maximum pressure recovery .obtained was near 
the maximum obtainable through a normal shock. 

. 2. At a Mach number of 1.4, increases in inlet forwsrd sweep sngle 
produced improvements in both pressure recovery'snd flow uniformity at 
the high mass-flow ratios when compsred with an unswept inlet whereas 
increases in inlet sweepback always produced adverse effects on the pres- 
sure recovery and flow uniformity. 

3. The improved performance of the sweptforward inlets was attrib- 
uted lsrgely to a more complete bypassing of the fuselage boundary layer. 

4. A simple slot cut in the lips of the 45O sweptback inlet Improved 
the pressure recovery and flow uniformity of this inlet equally as well 
as a conventional boundsry-layer diverter of the ssme height. The pres- 
sure recovery obtained with the slotted 45O sweptback inlet was near the 
maximum obtained with the sweptforward inlets. 

Langley Aeronautical Laboratory, 
National Advisory Connnittee for Aeronautics, 

Langley Field, Va., April 22, 1957. 
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TABLE I- DESIGN COORDINATES FOR NOSE AND INLET SECTIONS ” 

(All dimensions are In inches) 

Sta. 0 sta. 4.667 
Lip length - 

I 1.0 Y .I 

Coordinates for 
inlet section . . . . 



L-+x58 
Figure l.- Three-querter front dew of bilet model with 30° forward sweep. 
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Section A-A Seotion B-B 

30, 0 Sta, 

1.::, _- 

1.67 90. 8.00 Sta. 14.6e Sto. 16.50 

Sta. 6.65 Ftnlet tn.308. sta. #-Venhd mew ata. 

p--++ 
--A --B 

--- -- ____________________________________ ________-_ --- -------_ 

ix------- _______________ -__- ____ -_--------- ---~_~_~__~_~_ 

1 
> 

Figne 2.- View of model showing &tend ducting and total.-pressure measurbg stations. AU 
dimensions are in inches. 
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vehlri meaeuring station- 

1.2 
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Figure 3.- Internal duct mea distribution. 
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. 

0 
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,1 c t 

Fuselage station, in. 

(a) Mao = 1.0. 

Figure 4.- Surface static-pressure distributions along the vertical center 
line. 
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i'usalage station, in. 

(b) M, = 1.4. 

Figure 4.: Concluded. 
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(a> 45’ sweptforward inlet. L-57-1573 
Figure 5.- Schlieren photographs of the flow about the several inlet 

configurations. 
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2 = 0.49 
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(b) 15O and 30° sweptforward inlets. 

Figure 5.- Continued. 

L-57-1574 
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(c) Unswept inlet. 

Figure 5.- Continued. 

L-57-1575 
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$0.88 
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Figure 5.- Continued. 
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(4 45' sw-eptback inlet. 

Figure 5.- Concluded. 
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Figure 6.- Erect of variations in mass-flow ratio, Mach number, and met-lip sweep on total- 
pressure recovery at inlet measuring station. 
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Figure 7.- Contours of impact-pressure ratio at inlet measuring station 
for various angles of inlet-lip sweep. 
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Figure 7.- Continued. 
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Figure 7.- Continued. 
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. * I L-57-1578 
(a) A = O", -15O, -No, and -43"; w~/w~ = 0.70. 

Figme 8.- The effect of inlet sweep angle and mass-flow ratio on the 
flow within the boundsxylayel' as indicated by the oil-flow traces 
at I%, = 1.4. 
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(b) A = O", -15O, -30°, 
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and 
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L-57-1579 
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Figure 8. - Continued. 
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(c) A = 45O; 3o", and 15O; wi/woo = 0.63. L-57-1580 

Figure 8.- Continued. 
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(d) A = 45', 30°, and 15'; wi/wm = 0.87. L-57-1581' 
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Figure 8. - Concluded. 
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. +45 Sweep engle, degrees 

Figure g.- !pleee-dimensional plot of vadatlon of average total-pressure recovery with inlet- 
lip sweep and stagger wi/wm = 0.6; M, = 1.4. 
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Figure lO.- Effect of variations in mass-f.ow ratio, Mach number, and 
lip sweep on the flow distortions at the Inlet measuring station.. 
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(a) 45O senlswept inlet mcdel. -9187 

Figwe Xl.- Three-quarter fbnt vlevs of 45O serciswept inlet model and 
45’ sweptback inlet model with diverter. 
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(b) 45O sweptback inlet model with diverter. L-89609 

Figure LL- Concluded. 
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(a) 45O semiswept inlet. 

. 

(b) Slotted 45O semiswept inlet. ~-57-1582 
. 

Figure X2.- Oil-flow&tudy photographs Indicaixing direction of boundary- 
layer flow at M, = 1.4 for several modifications to the 45' swept- 
back inlet. 

. 



NACA RM ~57~16 - . 41 

Y, L 0.52 . 

view frcm rieht l lde vi vfmfra1efte1da 
- c 0.91 
TV 

(c) Slotted 45O sweptback inlet. 

Figure 12.- Concluded. 
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Figure 13.- Effects of several bomdary-layer cdntrol devices on the 
total-pressure characteristics of a 45O sweptback in&t at a Mach 
number of 1.4. 
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